Obesogenic dietary factors, such as simple sugars and saturated fatty acids, have been linked to memory impairments and hippocampal dysfunction. Recent evidence suggests that the brain may be particularly vulnerable to the effects of obesogenic diets during early life periods of rapid growth, maturation, and brain development. Investigations utilizing rodent models indicate that early life exposure to 'high fat diets' (40-65% kcal derived from fat) or simple sugars (sucrose or high fructose corn syrup) can impair hippocampus-dependent learning and memory processes. In some cases, these deficits occur independent of obesity and metabolic derangement and can persist into adulthood despite dietary intervention. Various neurobiological mechanisms have been identified that may link early life consumption of obesogenic dietary factors with hippocampal dysfunction, including increased neuroinflammation and reduced neurotrophin-mediated regulation of neurogenesis and synaptic plasticity. Age, duration of exposure, and dietary composition are key variables contributing to the interaction between early life diet and cognitive dysfunction, however, more research is needed to unravel the precise crucial windows of development and causal dietary factors.
Introduction
A bourgeoning body of research highlights the negative impact of 'obesogenic diets' on the brain and cognitive function. The hippocampus, a brain region most famously associated with learning and memory function and more recently with food intake control [1] [2] [3] [4] [5] , is highly susceptible to the deleterious effects of consuming foods high in saturated fatty acids and simple sugars [6, 7] . While previous reviews have discussed the impact of consuming obesogenic diets on hippocampal dysfunction and memory ability more generally [8] [9] [10] [11] [12] [13] [14] [15] , these reviews did not highlight age or period of life as a crucial variable. Herein we review literature, primarily from animal models, suggesting that the negative impact of obesogenic dietary factors on cognitive function is exacerbated during critical periods of development (prenatal, juvenile, and adolescence) (Tables 1 and 2 ). We also highlight various neurobiological mechanisms linking early life dietary factors with hippocampal dysfunction.
Perinatal period: obesogenic diets and memory function
The theory that adult susceptibility to disease states is programmed during early development, also termed 'fetal programming ' [16] , has given momentum to investigations of how the perinatal environment, in particular maternal nutrition, affects the cognitive health of the offspring. Human epidemiological studies have reported an association between maternal obesity and poor cognitive performance of the child [17] [18] [19] [20] . However, few studies dissociate the effects of obesity and metabolic dysfunction from the effects of maternal obesogenic diets per se on cognitive outcomes in human children. Several carefully controlled rodent studies discussed below, however, have attempted to bridge this gap.
Consuming a 'high fat diet' (HFD) containing 40-65% kcal from fat and abundant simple sugars to enhance palatability (typically half of the total carbohydrate source derived from sucrose), is a commonly used obesity model in rodents. Evidence suggests that maternal consumption of such a HFD beginning before mating and ending just before weaning caused hippocampal-dependent spatial learning deficits in offspring at 4 weeks of age, however, these deficits were no longer present when animals were tested later during adulthood [21, 22, 23 ]. Similarly, perinatal HFD exposure had no effect on fear conditioning performance when animals were tested during adulthood after having been fed a standard chow diet post-weaning [24] . Thus, the detrimental effects of maternal HFD on cognitive performance are seemingly more pronounced during early life, at least when offspring are weaned on a healthy diet. In fact, one study reported that spatial learning and memory function are improved in the adult male progeny of dams that were fed a 60% HFD [25] . Collectively these data suggest that under some conditions prenatal and perinatal exposure to a HFD does not 
